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I ntelligence as an important element of mental ability has been a major focus of developmental research for decades. As part of the nature/ nurture debate, the influence of familial factors on human intellectual development is one of the most researched topics in the field. Researchers (Breland, 1974; Zajonc, 1976; Zajonc & Mullally, 1997) have found that family configuration factors such as birth order, family size, and sibling spacing are associated with human intelligence. The purpose of the present study is to find out how these family configuration factors affect the decision-making competence of preadolescents.
Birth Order and Intelligence
Previous studies suggested an interesting relationship between birth order and human intelligence. For example, Zajonc and Mullally (1997) found that children born first in families tend to have higher Scholastic Aptitude Test (SAT) scores than children born later into the family, even though older siblings were less linguistically competent than younger siblings before the age of 11±2 (Zajonc, 2001) . Zajonc and Markus (1975) explained this finding using the confluence model of intellectual development.
According to the confluence model, the intellectual environment in which each child develops changes over time. The model quantifies intellectual environment by averaging the intellectual level of each family member. Within each family, the addition of younger siblings dilutes the intellectual environment for early-born children because they are joined by siblings with lower intellectual levels. For example, if a first-born child becomes a sibling at the age of four, his or her own intellectual environment would dilute. However, when the younger sibling reaches the age of four, this later-born child would have a more mature 8-year-old sibling, which increases the level ABSTRACT. Decision-making competence (DMC) is a construct above and beyond general intelligence which depicts people's competency in making effective decisions (Parker & Fischhoff, 2005) . The present study investigated the relationship between DMC scores and the family configuration of 10-year-old preadolescents (N = 97). The family configuration factors of interest were birth order, family size, sibling spacing, and sibling sex composition, which should relate to individual differences in general intelligence, according to previous research. The final results suggested that only family size (p = .02) and the sex of the closest sibling (p = .04) were significant predictors of preadolescents' decision-making abilities. Although some findings contradict those in general intelligence research, the key results align with the confluence model for intellectual growth (Zajonc & Markus, 1975) . Implications for the current work and directions for future research were discussed to drive further progress on this research topic.
of the younger sibling's intellectual environment. According to this logic, early-born children should perform worse than younger-born children on general intelligent tests. Fortunately, early-born children can benefit from acting as a surrogate parent as they grow up and begin to tutor younger siblings, which compensates for their diluted intellectual environment and gives them more intellectual advantage after the age of 11±2 (Zajonc, 2001) . The higher SAT score of earlyborn children is reflective of their more extensive linguistic experience in late adolescence.
Family Size and Intelligence
Similarly, cross-cultural studies showed that intellectual level generally declines with family size. In a study by Breland (1974) in the US, the scores of 800,000 participants on the National Merit Scholarship Qualification Test decreased with an increase in family size. Another study on 70,000 11-year-olds in Scotland found that children's performance on the Stanford-Binet intelligence test declined significantly as family size increased (Zajonc, 1976) . Based on the confluence model, larger family size is usually associated with a more diluted intellectual environment (Zajonc & Markus, 1975) . Therefore, people from larger families tend to perform worse on intelligence tests.
Sibling Spacing and Intelligence
Despite the well-documented effects of birth order and family size on intelligence, the association can be mediated by the age intervals between siblings. For example, children with larger sibling age gaps scored four points higher on the Stanford-Binet than those who were spaced closer to their siblings (Zajonc, 1976) . According to the confluence model, widely spaced siblings are more likely to be born into a more mature intellectual environment and enjoy the undiluted family resources for a longer period of time, which enables them to achieve faster intellectual growth despite their birth order and family size.
Sibling Sex Composition and Intelligence
Another variable that may have certain impact on human intelligence is the sibling sex composition. Researchers have suggested that the sex of the closest sibling influences children's perception of parental treatment. For example, Kidwell (1981) found in a national sample of over 1,700 adolescent boys that they tended to perceive parental behaviors as more punitive when their closest siblings were girls. According to Kidwell, growing up witnessing the extra care and patience parents offered to female siblings biased males' perceptions of their own relationship with their parents. Zajonc (1976) stated in his study of family configuration and intelligence that social interaction plays a significant role in the intellectual development of family members. Particularly, children's interaction with their parents can affect their intellectual growth. Therefore, parent-child relationships as a form of social interactions within a family could have a certain impact on human intelligence.
Decision-Making Competence
Knowing that birth order, family size and sibling spacing relate with several facets of general intelligence, it is worth researching whether similar relations exist for other psychological constructs. Decision-making competence (DMC) as a newly operationalized construct is the focus of the present study.
Researchers recently identified DMC as a cognitive competency, distinct from general intelligence, that specifically captures people's ability to make normatively correct decisions (Bruine de Bruin, Parker & Fischhoff, 2007; Parker & Fischhoff, 2005) . In their research regarding DMC in adults, Parker and Fischhoff (2005) conducted factor analysis and found that DMC as a higher-order latent variable can effectively predict adults' performance across seven decision-making tasks. Previous literature suggested that decision-making processes reflect four fundamental skills: assessing beliefs, assessing values, combining beliefs and values in order Adapted from "Assessment of decision-making competence in preadolescence" (Weller et al., 2012) .
to identify choices, and having a meta-cognitive understanding of one's abilities (Edwards, 1954; Raiffa, 1968) . Parker and Fischhoff (2005) conceptualized belief assessment as the ability to judge the probability of events or statements being true, value assessment as insensitivity to irrelevant task features, integration as the ability to combine beliefs and values when making decisions, and metacognition as knowing the extent of one's competence. Based on this conceptualization, Parker and Fischhoff specifically looked at seven tasks that spanned the four fundamental decision-making skills. These tasks are: consistency in risk perception, recognizing social norms, resistance to sunk costs, resistance to framing, applying decision rules, path independence, and under/overconfidence. Table 1 displays the performance measurement of each task with the corresponding skill sets. Through this study, Parker and Fischhoff (2005) found that DMC served as a single factor that captured much of the variance in the seven tasks. Moreover, they tested the correlation between DMC and other measures of cognitive ability, which revealed a positive correlation between the two constructs. DMC also correlated negatively with real-world risk behaviors, which further validated the behavioral implication of this construct.
DMC in Preadolescents
Since both DMC and general intelligence play an important role in human cognitive activities, the present study investigated whether family configuration such as birth order, family size, sibling spacing, and sibling sex composition relates to DMC the same way as it relates to intelligence. The relation between family configuration and DMC is not a frequently researched topic. In addition, few researchers have focused specifically on the preadolescent population. Research has suggested that children and adults show different decision-making patterns because the weaker inhibitory control system in children limits their ability to regulate emotion-related physiological processes (Steinberg, 2007) . The maturation of the inhibitory control system is associated with human capability of effortful control, which involves the ability to regulate emotion-related behaviors (Eisenberg, Fabes, Karbon, & Murphy, 1996) . Given that many of the seven DMC measures investigate the ability to resist contextual information, a closer look at the preadolescent population can reveal further information about the relation between effortful control and DMC. Moreover, comparison between preadolescent and adult decision-making performance can provide a developmental perspective on the construct of DMC.
The most relevant research regarding preadolescents' DMC is the study by Weller, Levin, Rose, and Bossard (2012) , in which they developed an assessment of DMC in preadolescents (PA-DMC). The assessment consists of classic decision-making tasks derived from previous DMC measures for young adults (Y-DMC) and adults (A-DMC; Bruine de Bruin et al., 2007; Parker & Fischhoff, 2005) . In order to adapt the seven DMC measures to preadolescents, Weller et al. (2012) created task scenarios more familiar to children. They also left out two tasks, recognizing social norms and path independence, so that the assessment is more efficient and avoids participant fatigue. In this specific inventory, resistance to framing examines how preadolescents' responses to the same decision scenario are influenced by the frame of the question, under/overconfidence assesses preadolescents' abilities to evaluate their own knowledge accurately, applying decision rules involves cases in which participants are asked to choose between multiple options based on five key attributes, and consistency in risk perception examines preadolescents' ability to follow probability rules. Sample questions of each category are listed in the Appendix. Table 2 shows the scale range for each of the PA-DMC component measures.
According to Weller et al. (2012) , the generally lower alpha coefficients were the result of the number of the items. Therefore, the internal reliability of PA-DMC is comparable to that of the A-DMC. Using confirmatory factor analysis, the researchers also validated that DMC is a higher-order latent variable that explains the variance between the four Fan Yang | Family Configuration and Preadolescents' Decision-Making Note. Adapted from "Assessment of decision-making competence in preadolescence" (Weller et al., 2011) .
component measures. The significant association between DMC and the self-reported behaviors further supported the external validity of the PA-DMC assessment.
Aims and Hypothesis
If the confluence model of intellectual development proposed by Zajonc and Markus (1975) also applies to DMC, preadolescents in the current sample would show declined decision-making performance with their increase of birth order and family size. In addition, children with closely spaced siblings would perform worse than those with larger age gaps from their siblings. However, considering that participants in the current sample (10-yearolds) were within the crossover age range of 11±2 years as proposed by the confluence model, their overall intellectual environment may be enriched by their experience as surrogate parents (Zajonc, 2001) . As a result, they may not display the negative influence of birth order and family size.
Another family configuration factor of interest was sibling sex composition. Previous research has not found consistent results regarding the direct relation between sibling sex composition and human intellectual development. However, if parental treatment constitutes an important element of social interactions in a family setting and affects children's intellectual growth, similar impacts may affect preadolescents' abilities to make effective decisions. In order to test this speculation, the current work also studied sibling sex composition and its relationship with preadolescents' DMC.
Methods Participants
Ninety-seven preadolescents were recruited from the child research participant pool at the University of Iowa Psychology Department to complete the written PA-DMC questionnaire. All participants were 10 years of age and from White, middle-class families. Ten participants were only children and two were twins. Tests for sibling structure effects only included the 87 children with siblings; 49 were girls and 38 were boys.
Child participants came to the lab under the company of the legal guardian who was registered in the participant pool. Both the children and their parent were given assent and informed consent forms at the beginning of the study. Through the assent, participants were assured that their responses would be kept confidential and inaccessible to their parents. In addition, the children were separated from their parents during the process. Each child was paid $15 for completing the questionnaire. The questionnaire took between 45 and 60 mins to complete.
Measures
The key criterion variable of interest was PA-DMC as measured by the PA-DMC battery (Weller et al., 2012) . Because the five component measures of PA-DMC showed significant intercorrelations with one another in the previous research, the current work used the one factor DMC score to assess preadolescents' decision-making performance. Higher scores refer to better decision-making skills. Table  3 shows the range of DMC in the current sample.
The major predictor variables were birth order, family size, sibling spacing, and the sex of the closest sibling. Birth order was determined by comparing participants' date of birth with that of their siblings. Family size was determined by each participant's total number of siblings. Sibling spacing was calculated by averaging the age intervals between each participant and his or her siblings. Finally, the researcher looked at the sex of each participant's closest sibling. The closest siblings were defined as those with the smallest age gap from the participants. Among the six participants who had two equally closely spaced siblings, two participants had opposite sex siblings. The Excel formula automatically returned the sex of the sibling who was located at an earlier sequence in the file records. Participant demographic information is found in Table 4 .
Results
The researcher used one-way ANOVA to examine the relation between birth order and DMC scores. According to the test results, birth order was a significant predictor of DMC in preadolescents, F(4, 92) = 2.66, p = .04. However, the direction of the relation between birth order and decisionmaking performance was not clear.
Second, family size was entered as a predictor for preadolescents' decision-making performance. Family size correlated significantly with DMC scores, r(97) = .23, p = .02. Participants who had Table 3 The Range of DMC Scores The sex of the closest sibling, another important dimension of sibling structure, was found to have a significant impact on preadolescents' DMC scores. Participants whose closest siblings were boys scored lower on PA-DMC (M = -.09) while those whose closest siblings were girls scored higher on PA-DMC (M = .22). A one-way ANOVA demonstrated that these differences were statistically significant, F(1, 85) = 4.47, p = .04.
Discussion
The present study investigated whether family configuration factors related to preadolescents' DMC similarly to how they relate to general intelligence.
Particularly, birth order, family size, sibling spacing, and sex of the closest sibling were examined for their relation with the sampled preadolescents' scores on the PA-DMC measure. Based on previous studies, the researcher hypothesized that birth order and family size would relate negatively with participants' DMC scores, sibling spacing would relate positively with participants' DMC scores, and the sex of the closest sibling would be related to DMC scores. However, the final results indicated that only family size and the sex of the closest sibling have significant and clear direction of relation with the sampled preadolescents' DMC scores.
Contrary to the expected negative relation between preadolescents' family size and decisionmaking performance, in the current sample, a significantly positive relationship between family size and DMC scores was found. Although this finding contradicts the general conclusion of the confluence model for intellectual development (Zajonc & Markus, 1975) , the fact that the sampled preadolescents fell in the crossover age range of 11±2 may explain the current result. According to the confluence model, the intellectual levels of family members determine the intellectual environment within a family through interfamily communications. Preadolescents in larger families are expected to suffer from the diluted intellectual environment. However, after the age of 11±2, they may benefit from the enriched experience they obtain from acting as surrogate parents at home (Zajonc, 2001) . This is particularly true for early-born children in the family. Among the 97 sampled preadolescents, 10 were only-children, 42 were first-borns, 19 were middle-borns, and 2 were last-borns. First-borns and middle-borns constitute the majority of the sample and are very likely to have experienced tutoring younger siblings at home. Moreover, as family size increases, first-borns and middle-borns may have more extensive tutoring experience with younger siblings and gain an intellectual advantage. Therefore, despite the increase of family size, participants in the present study were able to perform well on decision-making tasks.
The other interesting finding was that preadolescents whose closest siblings were boys tended to perform worse on decision-making tasks than those whose closest siblings were girls. Although few researchers have provided theoretical basis for this finding, studies on the relation between sibling sex composition and perceived parental styles may help explain this phenomenon. In a study about family structure and child rearing patterns, Elder and Bowerman (1963) concluded that a family with predominantly male composition tends to perceive parental treatments as more punitive. Similarly, preadolescents whose closest siblings are boys may be more likely to experience punitive discipline than those whose closest siblings are girls. Such punitive parental style could generate a negative family environment that correlates negatively with children's DMC scores (Parker & Fischhoff, 2005) . In order to validate this speculation, future researchers may want to focus on individual difference in preadolescents' perceived parental treatment and examine its impact on decisionmaking performance.
The current findings regarding birth order and sibling spacing provide directions for future research. The specific characteristics of middleborns may explain the current birth order effects. Kidwell (1982) found in his study on self-esteem that middle-borns tended to feel inferior to their siblings, which motivated them to make greater efforts in several areas such as academics and sports. Whether middle-borns perform better at decision-making tasks than preadolescents of other birth orders is worth researching in the future. In addition, the lack of heterogeneity in the current sample may result in the nonsignificant sibling spacing effects. According to the confluence model (Zajonc & Markus, 1975) , people with largely spaced siblings are expected to grow up in better intellectual environments than those with closely spaced siblings. However, sibling spacing in the current sample may not be dispersed enough to reveal such a difference. Future study with a more balanced sample may help researchers draw more meaningful conclusions.
Despite the significant findings and implications of the present work, the following improvements in methodology may lead to more meaningful results. First, a more random and representative sample can help future researchers exclude extraneous variables and examine more factors of interest. For example, a more diverse sample with a balanced number of participants in each family configuration category may reveal more interesting relations between family configuration and preadolescents' DMC.
Second, although the present work viewed family configuration as a within-family factor, many uncontrollable between-family factors could affect the validity of the results. For example, according to Page and Grandon's admixture theory (1979) , interfamily differences, such as social economic status and the educational level of parents could influence family structure. Particularly, families with lower SES and lower parental IQs tend to have both larger families and give birth to children with lower intelligence. Therefore, SES as a between-family variable could be an alternative explanation for the negative relation of family size and intelligence. If future researchers could manipulate confounds such as parents' SES, religious backgrounds, parental educational levels, region, and race, they can further validate the family configuration effects found in the present study.
Conclusions
The present study focused on the preadolescent population and studied the effects of family configuration on their DMC. Birth order, family size, sibling spacing, and sibling sex compositions were the major variables of interest. Although the confluence model of intellectual development suggests significant relations between birth order, family size, sibling spacing, and general intelligence, the current work only found significant associations between family size, sex of the closest sibling and preadolescents' DMC. In the current sample of 10-year-olds, an increase of family size relates to higher DMC scores. Also, preadolescents whose closest siblings are boys perform worse on decision-making tasks than those whose closest siblings are girls.
The study results indicate that the confluence model of intellectual development may be applicable to development of DMC in preadolescents. Future studies on a more representative sample that apply more sophisticated measures would help researchers investigate more meaningful family configuration effects.
Resistance to Framing
Note: Positive and negative frames of the same problem were separated across sessions.
Instructions: Each of the following problems presents a choice between two options or a scale rating 1 through 6. For each item, please circle the answer that best reflects your relative preference between the two options. There are no right or wrong answers on this survey.
In a recent survey at a local middle school, 35% of the students said that they had never cheated on a spelling test. Given the results, how much cheating happens at this school? 1 2 3 4 5 6
Very little Very much
In a recent survey at a local middle school, 65% of the students said that they had cheated on a spelling test. Given the results, how much cheating happens at this school? 1 2 3 4 5 6
Very little Very much
Suppose that there are two new methods for teaching an advanced math topic:
Method A: Of 100 students using this method, 50 will fail to get a better grade.
Method B:
There is a 50% chance that all 100 students will fail to get a better grade and a 50% chance that none of the students will fail to get a better grade.
Which method would you recommend? 
Resistance to Sunk Cost
You and your mom have driven halfway to a new zoo in a neighboring city. Both of you have a slight headache. Your mom says it is too bad you are already halfway there, because you both would rather spend the time at home. Would you be more likely to drive on or turn back? Tom wants a video game system that is special in at least one way. For him, that means at least medium in how good the sound is or game selection and variety.
Which video game system will Tom choose? _________
Consistency in Risk Perception
Instructions: Each of these questions asks for your best guess at the chance that something will happen to you in the future. You should use the "probability" scale that you see below. To answer each questions, please put a mark on the scale at one specific tick mark.
If you think something has no chance of happening to you, mark it as having a 0% chance. If you think that something is certain to happen to your, mark it as having a 100% chance.
What is the probability that you will go to the principal or have your parents called because of bad behavior at school during the next month?
What is the probability that you will go to the principal or have your parents called because of bad behavior at school during the next 2 years? 
